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. Higgs at the Tevatron
-

Broken symmetry...is it the
Higgs?

Can H be discovered at the
Tevatron?
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. CDF Ongoing Searches
-

\/ WH — (vbb

® /H — //bb

® /H — vvbb

v H— WW* — i’/

# Hbb— bbbb large tan g

® H — 77 large tan (3

® Ht — Tv

® t— HTb (direct, B(t — (vb))
v, H*™ triplet
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. Double Charged Higgs
-

Additional Higgs triplet, e.g. SUSY LR = 102 < Mz* < 10
GeV
HT* — ¢T¢* with coupling g

hee < 0.07 LEP |l
huu < 0.25 (9-2),
hephee < 3 X< 1077 - 3e
hephpuy, <2 x 1076 p— ey

o o o o

Pair-produced at Tevatron via v*Z*
Constraints allow prompt decays:

Signature: 2 same-sign ¢ = e, u With M (¢0) = M7=

|

M.Gold, HCPO04, June 17 — p.5/30



R

® QCD derived from fakes in
the data

# WH+jets rate from data,
mass from MC

®» WZao,,, =4.0 pb

® Zete (v —ete)

H* Backgrounds
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Acceptance
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H=F Limits

-

CDF Run 2 Preliminary
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All Direct Searches
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SM Searches
R
| Sensitivity l

Understand detector & backgrounds. Best way is to do
searches and set limits:

-

® H—-WW*
& HW production

| Q: How sensitive are we relative to our expectations?l

o |
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heavy H — WIW

signature for My < 135 GeV H — WW* — (vlv (e,u)

® exactly 2 (¢~ (suppress WZ)

no jets (suppress WZ)

Kt > 25 GeV (suppress DY)
A¢(Fr, €) > 20° (mis-measured Er)
Z removal

© o o o

o |
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Estimate from MC with
theory o:

WW 13pb @
WZ 4pb

ZZ 1.4pb

tt 7 pb

DY LO xk=1.4

W + jets — fake ¢ from
Inclusive ¢ data

Apply My cut ®

%in good agreement with ¢ 2%

®3=0 weak decay
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heavy H Search Results
@D

My 150 160 170
WW 3.8£05 45£0.5 5440.6
other 09+02 134+04 194£0.5
data 2 3 7
oy 95% < 98pb <62pb <82pb

|signal: =~ (.2 events'
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.Partial Mass Reconstruction
-
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-
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Ao Distribution

CDF Run Il Preliminary, L =184 pb™

g [ [—daa
245 |— 10xH-WW M,, = 180 GeV
s m WWwW
Z 4 | m fakes
° DY ee
35 | m DY pp
- DY 1t
3 Wz —
: zz
250 | m ti
20 —
1.50
1
0.55
o 05 1 15 2 25 3
Exploit J = 0 resonance

[aﬁt 95 % = 5.6pb My = 160, 170]

M.Gold, HCPO04, June 17 — p.16/30




Golden Mode W H — bb
R

m, =115 GeV/c’

CDF Run Il Preliminary (162 pb ")
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. WH Pre-tag backgrounds

o N

CDF Run Il Preliminary (162 pb™)
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Derived from data as for
top:

® W+bb,W +cc, W+c
® QCD

From theory (MC):

o top

o di-Boson

® /—TT

WH Backgrounds

jet

Mis-tags: derived
from generic jet data
“-tag” rate = few %
/let

|
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B-Tagging Efficiency (Double Tag Method)
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WH with b-tagging

-

CDF Run Il Preliminary (162 pbl)
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o

Events / 10 GeV/c’
o

WH Dijet Mass

CDF Run Il Preliminary (162 pb™)
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Current Sensitivity

ki

Acceptance with central 7 leptons including all
(kinematic+geometric) x €;rigerp€tag

=((1.7 < 1.9) £ 0.4)%

CDF Run Il Preliminary (162 pb™)

g
3
4 10 E_ L $ { I
T ||
5 f= - I
X
I
=
©
1 F m W+2jets (Data)
C e Standard Model
N v Pseudo Experiment
L (mean an d rms)
-1
10

110 115 120 125 130

Higgs Mass (GeV/c’)

M.Gold, HCPO04, June 17 — p.23/30



SM Higgs: Status

CDF Run Il Preliminary
-
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Results of revised sensitivity study (CDF/DO) based on:

Ultimate Sensitivity

-

hit-level, GEANT simulation, measured trigger rates, 396 ns
scenario (multiple interactions).

» MB ~
ey X (0.90 « 0.85)
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# di-jet mass reso-
lution

Efficiency per jet (I ™1 < 1.0) (jetprob < 0.05 .or. secvtx)

14 |
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di-Jet Mass Resolution
o -

Dijet mass resolutions - M =115 GeV
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Improvements to dM;; versus # central jets: (1) tracking,
L(Z) soft leptons, (3) global event variables (e.g. F) J
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7 — bb

CDF PRELIMINARY
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SM Higgs: Prospects
@D

SUSY/nggs Workshop
- Higgs Sensitivity ('98-'99)

- Study ('03)
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.Beyond SM Higgs: Prospects

Much workon 7 (e.g. H — 77,H" — 71)

CDF Run 2 Preliminary (72 pb'1)

o N

CDF Run 2 Preliminary (72 pb™)
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Conclusion
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“It ain’t over 'till it's over”

— Yogi Berra

M.Gold, HCPO04, June 17 — p.30/30



	Higgs at the Tevatron
	CDF Run I Limits
	CDF Ongoing Searches
	Double Charged Higgs
	$H^{pm pm }$ Backgrounds
	 $H^{pm pm } 
ightarrow mu ^pm mu ^pm , e^pm mu ^pm $
	$hpp $ Acceptance
	$hpp $ Limits
	$hpp $ All Direct Searches
	SM Searches
	heavy $H
ightarrow WW$
	heavy H Backgrounds
	heavy H Search Results
	Partial Mass Reconstruction
	$Delta phi $ Distribution
	Golden Mode $WH
ightarrow b�ar {b}$
	WH Pre-tag backgrounds
	WH Backgrounds
	B-tag efficiency
	WH with b-tagging
	WH Dijet Mass
	Current Sensitivity
	SM Higgs: Status
	Ultimate Sensitivity
	di-Jet Mass Resolution 
	$Z
ightarrow b�ar {b}$
	SM Higgs: Prospects
	Beyond SM Higgs: Prospects
	Conclusion

